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PykoBonutens noapasaenenus k.1.H. llIanesa A.B.



1. HEJIX OCBOEHUA

1.1 | c(hopMHUpPOBaTH KOMIIETCHITHIO IPUMEHEHHS CIIEHaTN3NPOBAHHON IIPOTPaMMBI JUIS peIICHHs HHKCHEPHBIX 3a1a4

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Biok OIT: OT/

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 | MaccooOMeHHBIE TIPOIIECCH XUMHYECKOH TEXHOJIOTHU

2.1.2 |Wudopmarnka

2.2 JAucuuninHbl (MOIY/IM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
npealecTByIIee:

2.2.1 W3BneueHne u nepepaboTKa XUMUIECKUX MPOITYKTOB KOKCOBAHUS

2.2.2 | KypcoBas Hay4HO-HCCIEIOBATENLCKas paboTa

223 TeOpCTI/I‘{CCKI/IC OCHOBBI XUMHYECKON TEXHOJIOTMH TOILIUBA U YTJICpOAHBIX MaTCPHUAJIOB

2.2.4 | TexHONOTHUs MPOMBICIIOBOH TIOATOTOBKH H MepepadOTKH HE(TH U rasa

2.2.5 DU3UKO-XUMUYECKHE OCHOBBI He(l)TS{HLIX JUCTIEPCHBIX CUCTEM

2.2.6 MO,I[CJ'II/IpOBaHI/Ie XUMHUKO-TCXHOJIOTHYCCKUX ITPOLECCOB

2.2.7 |IloaroroBka K MpoILEIype 3allXThl U 3alUTa BBITYCKHON KBadH(pUKaMOHHON paboThl

2.2.8 | CucteMsl ynpaBlieHHsS XUMUKO-TEXHOJIOTHIECKUMH MIPOIECCaMU

3. PE3YJIBTATBI OBYYEHUMA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-2: Cnioco0eH BBINOJIHATDL TeOpeTHYeCKHe pacyeThbl H IKCIIEPUMEHTAJIbHbIE PA00ThI B 00/1aCTH XMMHYECKOI0
NPOU3BO/JCTBA, OIIMPAsICh HA NOC/ICIHHE JOCTUKECHUSI HAYKH C IPUMEHEHHEeM HaWIy4lINX A0CTYIHbIX HU(POBLIX
TeXHOJIOTHi

3HaTh:

IIK-2-31 ocHoBHO# (hyHKIIMOHAT IporpaMMbl Matlab, mpuHIUIBI paboTHI ¢ IPOrpaMMOH

YMmerb:

ITK-2-VY1 BBINOTHATE OCHOBHBIC CTAHAAPTHBIC aHAJH3EI B IIPOrPaMMe

Baanernb:

[1K-2-B1 HaBbIKaMU OCTPOCHUS PETPECCUOHHOIN MOETH, HEYETKONW MOJIENH, alllPOKCUMAIINH U PELICHHS 3a/1a4, BCTPEUAIOIUXCS
B JIITEILHOCTH UH)KEHEpa

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pa3gen 1. OcHOBBI padoThI
B MATHLAB u pemenune
HEKOTOPBIX 3224,
BCTpEYaIOIMXCs B
HHKeHEepPHOIi paKTuKe

1.1 OcHOBHOH (pyHKIIOHAT 6 2 TIK-2-31 JI1.1J12.1
nporpaMMbl. BHelHuiA Bu JI2.2 J12.3
OKOH, OCHOBHBIE OTlepaIii, J12.4 J12.5
npuHOUT padotsl. /TIp/

1.2 ITpumep nocTpoeHus 6 2

perpeccuoOHHOI MOJIENN B

Matlab. /TIp/

1.3 ITpumep noctpoeHust 6 4
HEUYETKOU MOAEIH B
Matlab. /TIp/

1.4 [Ipumep anpoxcumanuu 6 2
(hYHKITHH C TOMOIIBIO
HEHpPOHHOM CeTH B
Matlab. /TIp/




1.5 Monenb ocaxaeHus 6 6
MONUANCIIEPCHON CMECH B
Matlab. Teoperuueckue
OCHOBBI CEIMMEHTAIUOHHBIX
MPOLIECCOB.
CeMMECHTalMOHHBIN aHAIN3
JICIIEPCHOTO COCTaBa
yactull. CeAnMEHTalHOHHO-
b hy3MoHHOES
pasHoBecue.[lepenaTounas
¢ynkims. [IpeodpaszoBanne
Jlanutaca B perennn

T PepeHINATEHBIX
ypaBHeHUH. Peannzanus
monenu B Matlab. /TIp/

1.6 Mogens paboThl HAIIOPHOTO 6 2
Oaka B Matlab. /TIp/
1.7 Jluneitnas perpeccus. 6 4 JIT.1J12.1
ITapHas HenuHelHAs MOAENb. JI2.2 J12.3
MHoskecTBeHHasl TMHEWHas J12.4 J12.5
perpeccust. /Cp/
1.8 Peanuzanus monenu JI.A. 6 14 [1K-2-31 TIK-2- JI1.1 KM1
Myu4HuKa pa3pylIeHus V1IIK-2-Bl

KOKca. MaTeMaTruyeckas
MO/JIeITh TpoIecca
paspyIieHus KoKca u
TPUHITATT

HCIIONIb30BAHUS YCIOBHBIX
DKBUBAJIEHTOB BEJINYMHEI
MeXaHHMYECKOH HArpy3KH.
Y cTaHOBIIEHHE KOHCTAHT
paspyleHust KOKca pa3HbIX
KJIaCCOB KPYITHOCTH.
Ormpenenenue
SKBUBAJIEHTHOI'O YUCIa
0b6opoToB Oapabana (ndi) s
MIPOTHO3HPOBAHUS COCTaBA
MIPEICKUIIOBOTO KOKCa.
Pacuer
IPaHyJIOMETPHYECKOTO
COCTaBa CKMIIOBOI'O KOKCA.
Onpexenenue
ra30MpOHUIIAEMOCTH U
IJIOTHOCTH HACHIITHOM MacChl
kokca. /Cp/

Pasgen 2. ITogroroBka k
KOHTPOJIbHBIM
MepOoNpHATHAM U
BbINIOJIHSIEMBIM padoTam

2.1 O0BeM yacos 6 0
CaMOCTOSATENBEHON PaboThl Ha
noaroToBky kK KM /Cp/

2.2 O0OBeM gacoB 6 0
CaMOCTOSATETIBHON pabOTHI HA
noAroToBky kK BP /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.N), BONPOCHI IJIf
CaMOCTOSITEIbHOI MOATOTOBKHU

IIpoBepsiemblie
Kon Kontponsroe UHIUKATOPbI Bompocs! 11151 moAroToBKH
KM MEPOIPHUATHE A bl p A A
KOMITETEHLIUH
KM1 3agér IK-2-31;I1K-2-
YI;IIK-2-B1 1) Ucnonp3yst mro0bie ynobHble a1s Bac cpeactBa HaauTe ypaBHEHHE
perpeccuy,




CBSI3BIBAIOIIEE [BA MACCHBA JAHHBIX
X: {0; 5; 10; 15; 25}

V: {1;3,6;5,9;8,7;13,2}

2) Kaxk olieHHBaeTCs TOYHOCTD JIMHEHHOM 0JHONIApaMeTPHUIECKOI
Mozenu?

3) Kak olieHnBaeTCsl TOYHOCTD ABYyXIapaMeTPHUYECKUX JIMHEHHBIX
Mozenei?

4) Ucnons3ys mobsle yao0HbIe 11 Bac cpencra HaliguTe ypaBHEHHE
perpeccuy,

CBS3BIBAIOIICE [IBA MACCHBa TAHHBIX

65

5) Mcnonb3ys anropuTMbl HEHPOHHBIX CeTel MM HEUETKON JIOTHKH
HOCTPOITE MOJENb TEXHOIOIMYECKOr0 MPoLEecca MO CIASAYOIUM
HCXOIHBIM JTaHHBIM TaOIHITH 4.

Tab6muna 4 — Habop uCXOJHBIX apaMeTpoB

Nosken  x1 x2 x3 x4 x5 y
Noskenm  x1 x2 x3 x4 x5
y

1 2342 34,20 0,23 20,0 0,5 12,32
11 269,87 69,21 0,41 20,4 5,5
17,21

2 239,6 36,13 0,24 20,0 1,0 13,43
12 270,87 69,25 0,43 20,4 6,0
16,43

3 241,3 39,20 0,25 20,0 1,5 14,45
13 268,10 68,32 0,35 20,3 6,5
17,50

4 252,5 41,98 0,26 20,0 2,0 15,65
14 272,98 71,06 0,51 20,5 7,0
14,23

5 257,9 45,67 0,27 20,3 2,5 16,87
15 281,21 73,76 0,53 20,4 7,5
11,65

6 266,3 49,12 0,28 20,3 3,0 17,45
16 289,54 75,87 0,57 20,4 8,0
11,24

7 267,2 52,98 0,29 20,3 3,5 17,56
17 290,12 79,21 0,61 20,5 8,5
10,67

8 267,5 67,87 0,30 20,4 4,0 18,32
18 292,54 80,10 0,54 20,5 9,0
9,80

9 267,9 68,54 0,32 20,4 4,5 17,34
19 294,98 82,05 0,52 20,5 9,5
9,03

10 268,1 68,32 0,35 20,4 5,0 17,32
20 300,02 85,98 0,53 20,5 10,0
8,54

6) UTo MOXKHO CKa3aTh 00 HCXOMHBIX TaHHBIX MPEIBIIYIIETo 3a1aHus,
€CIIH U3BECTHO, UTO IPH MPOBEICHNH MapalIEIbHBIX OIBITOB C
00BEKTOM, €TI0 BBIXOJ] MEHSICS:

y={17,30 17,50 17,40 17,60 17,25}?

7) C xakoi Ienbio UCHONB3YI0T HelipoceTeBble aropuTMel? Kak
yCTpoeHa HelpoHHasl ceTh?

8) IlepeuricnuTe OCHOBHBIE 3TaNbl HEYETKOIO BBIBOJA.

9) Uem oTnmuaroTcst U 94To obImiero B aroputMax Mamaaau u CyraHo?
10) MoxHO 7T HEHPOHHYIO CETh, O0YUEHHYIO IO OTHOMY OOBEKTY, 03
U3MEHEHUS U

nepeo0y9IeHHs MCIIONb30BaTh HA BCEX 00BEKTaX TAKOTO JKE THIIA U
TEXHUYECKUX [TapaMeTpoB?

11) Onpenenure 0b61acTh NPUMEHEHHS PETPECCUOHHBIX MOJIENei U
SMIUPUYECKUX

MOZIENEN B IIEIOM.

12) Ucnonb3ys Matlab mocTpoiiTe anmpoKCHMUPYIOIIYIO KPUBYIO C
UCTIONb30BaHUEM

HEWPOHHOH ceTH U HYHKIUN

a) y=2x+3x3-4x5+5sin(20x) 6) y=8x3+20 B) y=3(1-exp(-x/3))

13) Yro Takoe nepenarouHas GyHKIHS U KaK 3Hasl EPEAaTOYHYIO




(yHKIHIO 00BEKTa

MOJYYUTh YpaBHEHHE IIEPEXOAHOro npouecca?

14) IMocTpoiiTe TMHEAPU30BaHHYIO MOJIETb HAIOTHEHHUS/OIIOPOXKHEHHS
LMJIMHJIPUYECKON HallOPHOW €eMKOCTH U CpaBHUTE €€ MEPEXOIHYIO
(hyHKIMIO C aHATIOTMYHON AJIS1 HeNMAaHEPU30BAaHHON MOJIENH.
IMapamerpsl 00enx MoJeTIeH CiIeayroNHe: THaMeTp 0aKa: 5 M; BEICOTa
Oaka: 7 M; pacxonx nogaqu: 60 m3/4.

Kunkocts: 98 %- ast cepHast Kuciora.

15) IocTpoiiTe MozEbh OCaXKICHHS TOJIUIUCTIEPCHON CUCTEMBI
TIOKA3aHHOH B 1. 3.6 ¥ OIyYUTE KPUBYIO CEANMEHTAIINH JaCTHIT IS
ClTy4asi, KOTJia JaIllka CeIMMEHTOMETPA YCTaHOBJICHA HA TIIyOuHe 4 cM
OT ypOBHS HajJMBa UIUHIpaA. Kakas Macca 4acTuIl ocsiieT K MOMEHTY
BpeMeHH 2 yaca?

16) Ioctpoiite rpaduyeckoe oToOpaxkeHNe pacxoaa UCTEUCHHUS BO
BPEMEHH M0 JJaHHBIM 3aJaHus 2, €CIH pPacXof MOoAa4u U3MEHsAeTCs 10
3aKOHY:

a)

0) [J=60+ 10 IO (0,107), M3/4.
O=60+2000(0,0100), M3/u., ] <2 u;

=60+50001(0,0100), M3/4, [] >2 4.

17) Yto Takoe sBHas U HesIBHas pa3HOCTHas cxeMa? Kak momyunTs n
UCTIONB30BATh

Pa3HOCTHBIE yPaBHEHUS IPU MOJETUPOBAHUH TEINIOBBIX MPOLECCOB?
6) ITocTpoiiTe MOMIENTh OXJIAXKICHHUS 3aTOTOBKH 110 JAHHBIM,
HCTIONB30BaHHBIM B 11 18) CMopenupyiTe CHTYaIHio, KOraa 9epes3 1sa
Yaca 10cJie Havyajia 9KCIIepUMEHTa 3aroTOBKY IOMELIAlOT B Cpeny ¢
temneparypoi Mmunyc 20 °C 1 10 KOHIIa SKCIIepUMEHTa OoJiee He
TIepEMEIIIafoT 3arOTOBKY.

19) Cmopnenupyiite cutyanmio, Korjaa uepe3 ABa 4aca Imocie Hadaiaa
9KCIIEPUMEHTA 3ar0TOBKY IIOMELIAIOT B CPEAY C TEMIIEpaTypol MUHYC
20 °C 1 10 KOHIIa 3KCIIEpUMeEHTa OoJiee He MepeMeNIaroT 3aroToBky. [1o
pe3yJIbTaTaM BBIONHEHHUS MIPEABIIYINEro 3aaHNS Oy IUTE MaCCUBEI
3HAa4YeHUI BBIXOJHOH BENUYHMHBI (TI0 CJI0SM) U allpPOKCUMUPYHTE UX C
MIOMOIIbI0 HEUPOHHBIX CETEH.

20) Kaxkue ynporieHus HCIONb30BaINCH PU MTOCTPOSHUH Pa3HOCTHBIX
yYpaBHEHHMI B PEIICHUH TEII0BOH 3anauu 11.3.77 [y uero HCHonb3yroT
MpoLEeaypy JIMHEapU3aLuy HENUHEHHBIX 3aBUcuMocTei? Onuimmure
METO/IBI JIMHEAPH3ALUH JHHAMUIECKUX HEJIMHEHHBIX 3aBHCHMOCTEH.
21) Jlns gero HeoOXOAMMO 3HATH XapaKTEPUCTHKH THIIOBBIX
JIUHAMHUYECKUX 3BEHBEB?

Yro rakoe AUX 1 ®YX? M0OXKHO JI1 10 SKCIIEPUMEHTAIbHBIX JIAHHBIM
noctpouts AYX?

22) Kax o JIAYX mu AYX onpenenuTs nepeJaToOuHyo (QyHKIHIO
00BEKTa, a

TaK)Xe BOCCTAHOBUTH ypaBHEHUE AMHAMUKH 00BeKTa?

23) Jlns Bcex IpUMEpPOB, IPUBEICHHBIX B 11.3.5 - 3.7 maiite oObsiCHeHHE
Ha3HAuYeHMS Ka)XXI0T0 THIIOBOTO 0JIOKA, UCTIONB30BAHHOTO IPH
nocTpoeHuu Monenu B Simulink.

24) Ilepeunciute U 0OXapaKTEPU3YHTE THIIOBBIC BOSMYIIICHU
(Bo3zeiicTBUS), MPUMEHSIEMBIE ITPU U3YUCHUH CBOICTB OOBEKTOB HIIH
MIPOLIECCOB B XUMHYECKUX TEXHOJOTHSX.

25) Yro Takoe 3KBUBAJICHTHAs BEINYHHA MEXaHUIECKOW HArpy3Ku?
26) Kaxkne xycku Kokca 6ojiee MogBep>KeHBI Pa3pyIICHUIO — MEIIKUE
WIIH KPYITHBIE,

nouemy? Kak 3To nokasare, ucnonn3ys merox Y 9BMH?

27) Ha xakue Toka3aTesi Ka4ecTBa KOKCa BIHAET €T
TpaHyJIOMETPUIECKUH COCTaB?

28) Jlns 4ero v Kak OnpeneNsitoT KOHCTaHThI Jierpajanun’?

29) J11s 9ero UCTOIb3YIOT MO pa3pyNIeHHs KyCKOBOTO MaTepHania,
MIOCTPOCHHBIE

no merony YOBMH?

30) Yro Takoe 3KBHUBAJICHTHOE YUCIO0 000pOTOB MuKkym-0apadaHa u
JUTSL 9eTO WCIONB3YeTCsl 3Ta BeIUIHHA?

31) Yto mpeacrasister coboit Muxym-6apabaH 1 Kakue IPOIECCHI B
HEM MOJENTUpYIoT?

32) MO>HO ¥ 110 U3BECTHOMY TPaHyJIOMETPUIECKOMY COCTaBYy KOKCa
paccuuTaTth ero

HacbIHYyI0 Maccy? KakoBa 005acTb MpUMEHEHUs TaKoro pacyera?




33) Yto moka3pIBaeT mapaMeTp ra3onpoHUIIAEMOCTH, KaK €ro
paccuurats?

34) Kaknm 06pa3oM Mpon3BOIAMUTCS MPOTHO3 (pacyer)
TPaHyJIOMETPUIECKOTO COCTaBA CKUIIOBOTO KOKCA M KaKUe JaHHbIC
HEOOXOIUMBI [Tl OCYILECTBIEHHUS TaKOro MporLosa’?

35) Kak nepecuntarh COCTaB BaJIOBOIO KOKCa Ha TOBAPHBINA KOKC?

36) Kak BBITONHUTH MPOTHO3 Moka3zareneit M25 u M 10 muis ToBapHOTO
KOKCa KOHEYHOTO MOTPEeOUTENS [0 JaHHBIM pacceBa H aHATOTUYHBIM
MOKa3aTeNsM paMIIOBOro Kokca?

37) Yto Takoe cTabmmm3anys KagyecTBa KOKCa U Kak e€ OCyIIeCTBUTH?
38) Kaxk omeHHTh OTEpH OT IEpPEU3MENbUCHHS B IIPOIIeCcce
TPaHCIIOPTHPOBKH KOKCa

KOHEYHOMY MOTPEOUTEIO?

39) Kak MeHseTCS KauecTBO TOBAPHOT'O KOKCA MPH YBEIUICHUHN JUTHHEI
MyTH JI0 KOHEYHOTO MOTPEOUTEN U KOITHUECTBA TPAHCIIOPTHBIX
omneparyi 3arpy3KH/BBITPY3KH KOKCA.

5.2. Ilepeuens paGoT, BHINOJIHAEMBIX 110 JUCHUIIHNHE (MOayTio, pakTuke, HUP) - 3cce, pedepaThl, npakTHyecKue u
pacueTHO-rpaduUYecKue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JIP.

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

DopMoii TPOMEKYTOTHOH aTTECTAIMH IO TUCIUIIHHE SIBISCTCS 3a4ET.

Hwxe npencrasien obpaser Ounera Ui 9K3aMeHa, TPOBOJUMOTO B YCTHOH opMe.
MUHHMCTEPCTBO HAYKH 1 BBICILIET'O OBPASOBAHM ST POCCUMCKOM ®EJIEPALIMNA
denepaibHOE rOCYIAPCTBEHHOES aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJIOBATEJIbCKIIM TEXHOJIOTMYECKUI YHUBEPCUTET
«MHUCuC»

HOBOTPOULIKUN OUITNAI

Kacgenpa maTeMaTHKH 1 €CTECTBO3HAHUS
BUJIET Ne 0

Jucuumnuna: «»

Hampasnenue: 18.03.01 «Xumuueckas TEXHOJIOTHUS

®dopma 00ydeHUs: OuHas

®opma npoBeaeHHs 3a4€Ta BBINOJIHEHUE YCTHAs

L. MO>XHO JIH IO U3BECTHOMY I'paHyJIOMETPUYECKOMY COCTaBYy KOKCAa PACCUUTATh €r0 HACBIIHYIO Maccy?

2.Yto0 Takoe SKBUBAJICHTHAs BENHYNHA MEXaHHUeCcKoi Harpy3kn? 26) Kakne kyckn Kokca Oolree IoIBEep)KEHBI Pa3pyIICHAIO —
MEJIKKE UM KpyIHble, noueMy? Kak 3To mokasaTs, ucnonbs3ys merog Y OBMH?

3. Kakue ynpoleHus: HCIoIb30BATUCh IPU MMOCTPOSHUN PAa3HOCTHBIX YPaBHEHUH B PEIIEHUH TEI0oBOM 3amauun? s uero
UCTIONB3YIOT MPOLENYPY JTHHEAPH3ALUHN HENTMHEWHBIX 3aBUCUMOCTEN?

CocrtaBui: K.T.H., ToUeHT Kadeapsl MuE JAU. Anexcees
3aB. kadenpoit MuE A.B. llIBanéna

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

Kpurepru orieHKH (B COOTBETCTBHU C (POPMUPYEMBIMUA KOMIIETCHIIMSAMHE U IDTAHUPYEMBIMHU PE3yJIbTaTaMH O0YUCHUS ):

— Ha OIIEHKY «OTJIMYHO» — CTY/ICHT JIOJDKEH MOKa3aTh BRICOKUH YPOBEHb 3HAHUIT HE TONBKO Ha YPOBHE BOCITPOU3BE/ICHUS H
00BsICHEHHS THPOPMAIIH, HO ¥ HHTEJUIEKTYalIbHbIC HABBIKK PEIICHHS POOIIeM 1 3a1a4, HAXOKICHUST YHUKAITLHBIX OTBETOB K
npoOJieMaM, OLCHKU M BBIHECCHUSI KPUTUYCCKHUX CYXKICHUIT,

— Ha OIICHKY «XOpOIIO» — CTYACHT JOJDKEH MOKa3aTh 3HAHUS HE TOJBKO Ha YPOBHE BOCIIPOM3BEACHHS M OOBSCHEHHS HH(OPMAIIHH,
HO M MHTEIUIEKTYalIbHbIe HABBIKH PEIICHIS MPo0JIeM | 3a1a4, HaXOXKACHHS YHUKAIBHBIX OTBETOB K IpodiIeMaM;

— Ha OLIEHKY «YAOBIETBOPUTEIHHO» — CTYJCHT JOJKEH TI0KA3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BENECHHS U OOBSICHEHUS
UH(pOpPMALIH, HHTEIUICKTYaJIbHbIC HABBIKU PEIICHHS IIPOCTHIX 3a/ay;

— Ha OIIEHKY «HEYIOBJICTBOPUTEIBHO» — CTYJICHT HE MOXKET ITI0Ka3aTh 3HaHWS Ha YPOBHE BOCIIPOU3BENICHUS U OOBSICHCHUS
WHPOPMAIH, HE MOXET MOKa3aTh HHTEIJICKTYJIbHbIE HABBIKH PELICHUS MPOCTHIX 3a1ad.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnasue bubnmoreka W3narenscTBo, IO, 311. a7pec
JI1.1 |Ca6mun A.B. MonenupoBaHue XUMHUKO- H® HUTY MUCucC, 2016,
TEXHOJIOTHYECKUX TIPOIIECCOB: www.nf.misis.ru
yaeOHOe nocobue




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpI:I, COCTaBUTCIIN

3ariaBue

bubnuoreka WznarenbcTBO, TOM, 3I1. aipec

JI2.1 | U.E. IInemunckas, WHTepakTHBHBIE CHCTEMBI Kazans : U3marenscteo KHUTY, 2014,
AH. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
Baneprauxosa, C.11. yaeOHOe nocobue page=book&id=428781
Jlyes

JI12.2 | lerunun FO.U. AHanu3 1 00paboTKa CUTHAIIOB HoBocubupck : HI'TVY, 2014,

B cpene MATLAB : yuebHOe http://biblioclub.ru/index.php?
nocobue page=book&id=428781

J12.3 | Ipsxonos B.II. MATLAB R2006/2007/2008 + Mocksa : COJIOH-ITPECC, 2008,

Simulink 5/6/7. OcHoBbI http://biblioclub.ru/index.php?
MPUMEHEHUS : TIPAKTHIECKOe page=book&id=117820
nocobue

J12.4 | dpsxonos B.IT MATLAB 6/6.1/6.5 + Simulink Mocksa : COJIOH-ITPECC, 2008,

4/5 B MaTeMaTHKe U http://biblioclub.ru/index.php?
MOJIETUPOBAHUH: TTOTHOE page=book&id=271895
PYKOBOZCTBO MOJB30BATENS
JI2.5 |IlepensmyTep B.M. [MakeTs! paciupeHus Mocksa : COJIOH-ITPECC, 2008,
MATLAB. Control System http://biblioclub.ru/index.php?
Toolbox u Robust Control page=book&id=227123
Toolbox : mpakTHueckoe
nocobue
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

1.3 Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;

1.4 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.

I1.5 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level

1.7 |7-zip

I1.8 | Notepad++

1.9 | Bbpaysep Google Chrome

I1.10 | Microsoft Teams

[L.11 [Zoom

I1.12 |Bpaysep Opera

I1.13 | Bpay3ep Yandex

I1.14 | Bpaysep Microsoft Edge

I1.15 | WinDjView 2.0.2

I1.16 |MATLAB & Simulink

6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(ecCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne

113 VYuebnass maboparopus (KoMmmbloTepHbIN | Kommuekr — yueOHoM  mebenmn Ha 12 MecTt  mis
KJIacc) oOyJaromuxcsi, 12 CTalMOHAPHBIX KOMITBIOTEPOB  JIJISI

CTyJIEHTOB, 1 CTallMOHAPHBII KOMIIBIOTEP JUTS

npenofanarens (y BCEX BBIXOJ B HHTEpPHET), MPOEKTOP,

9KpaH HACTCHHBIN, KOMMYTaTOp, IOCKa ayAUTOpHas

menoBas, BeO kamepa Logitech, moctym k 3HOC

Vuusepcurera MUCHUC wuyepe3 nuuHbll KaOHMHET Ha

miarpopme LMS Canvas u  Moodle, uIeH3HOHHBIE

nporpamMel MS Office, MS Teams, antusupyc Dr.Web.




113 VYuebHas maboparopus (KOMITBIOTEPHBIN

Kommurekr  yueOHOM  wMebemm Ha 12 MecT A
oOydaromuxcs, 12 CTaOMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/IEHTOB, 1 CTallMOHAPHBIN KOMITBIOTEP JuIst
nperiogasarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTOp, IOCKa ayAWTOpHAas
MenoBast, BeO kamepa Logitech, moctym k 3JOUOC
Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3MOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

KJIacc)

123 VYuebHas maboparopus (KOMITBIOTEPHBIN
KJ1ace) Kabuner KYpCOBOTO u
JMILIOMHOTO HPOEKTUPOBAHMS,

CaMOCTOATEIBHON pabOTH 00yJarOITHXCS

Kommurekr  yueOHOM wMebemm Ha 12 MecT A
oOydaromuxcsi, 12 CTaIMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/EHTOB, 1 CTallMOHAPHBIN KOMITBIOTEP JuIst
nperiofaBarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
9KpaH, KOMMYTaTop, BeO Kamepa, MOCKa-(IHIYapT MarH.-
MapkepHas nepeaBmkHasg, goctyn k OMOC YHuBepcurera
MUCHUC 4epe3 nuuHblii Kabuuer Ha mmiardpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

Kommurekr  yueOHOM  Mebemm Ha 24 MecT A
oOydatomuxcs, 12 CTaOMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTY/IEHTOB, 1 CTallMOHAPHBIH KOMITBIOTEP JuIst
nperiogasarenst (y BCeX BBIXOJ B HHTEPHET), IPOEKTOP,
WHTEpaKTHBHAs JOCKa, JOCKAa ayJWTOpHAs  MeJoBasd,
KOMMyTaTop, BeO Kamepa, NOKyMEHT-KaMmepa, IOCTYH K
OUOC Yuusepcuretra MUCHC uepe3 NUUHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, nHIeH3NOHHBIE
nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

127 VYuebHas maboparopus (KOMITBIOTEPHBIN
KJIacc)

224 VYuebHas maboparopus (KOMITBIOTEPHBIN
KJIacc)

Kommurekr  yueOHOM  wMebemm Ha 12 MecTt A
oOydaromuxcs, 12 CTanMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTYJCHTOB, 1 CTaIlMOHAPHBIH KOMITBIOTEP IS
npernojanarens (BCe € BBIXOJOM B MHTEpPHET), IMPOEKTOD,
9KpaH HACTCHHBIN, KOMMYTaTOp, IOCKa ayAUTOpHAas
MenoBasg, BeO kamepa, goctyn k OWNOC VYHuBepcurera
MUCHUC 4epe3 nuuHblii Kabuuer Ha mmiarpopme LMS
Canvas u Moodle, nmunien3nonnbsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

PaccMoTprM HEKOTOpEIE BaXXKHBIE PEKOMEHIAINH CTYACHTaM JUIi 3¢ (heKTHBHOrO 3anOMHHAHUS JTF000T0 yueOHOro Marepuana. ITo

MpOCThIC U BECbMa ,Z[CﬁCTBeHHblC MIPUCMBI.

[Tpucrymnas K 3aIOMHHAHUIO, HAJIO TIOCTABHUTS ITepel COOOH [ellb — 3alIOMHHUTE HAJIOJTO, JIyYIle HaBCcer1a. Y CTaHOBKA Ha
JUTUTETBHOE COXpaHeHne NH(OpMAaIMH 00eCIIeUNT YCIOBHS IS JTydIIero 3aroMuHanus. Hano oco3naTs, Amst gero tpedyercs
3allOMHUTH U3y4aeMblii MaTepuai. UeM BaykHee IOCTaBIeHHAs LIeNb, TEM ObICTpee U IMIpOoYHee MPOUCXOAUT 3aTIOMHUHAHUE.
BHuMaHue — pes3ell maMsTh: YeM OHO ocTpee, TeM riryoke cieapl. Yem OoJiblie sxeNaHus, 3aHHTEPECOBAHHOCTH, SIMOLIMOHATIBHON

BKIIFOUYCHHOCTHU B ITOJTYYCHHUEC HOBBIX 3HaHPII>i, TEM JIy4IIC 3alIOMHUTCA.

Uem myudrie MOHUMaHIE, TEM JIydle 3arnoMuHanne. Hago oTkas3arscst OT 3yOpe:KKH U [T 3aIIOMUHAHUS TEKCTa OMUPAThCs Ha
OCMBICJICHHOE 3allOMMHaHKE, KOTOPOe NPUMEPHO B 25 pa3 apexTrBHee MexaHudeckoro. [locienoBarenbHOCTb paboThI O
OCMBICJICHHOMY 3aIIOMHHAHHUIO TaKOBA: MOHATH, YCTAHOBUTH JIOTHUECKYIO ITOCIICIOBATEIBHOCTD, PA30UTh MaTeprall Ha 9acTH U
HAWTH B KOXKIOW KITIOYEBYIO (pa3y WIIH OMOPHBI ITyHKT, 3aIOMHATH HMEHHO HX U UCIIONH30BAaTh KaK OPHEHTHPHI. CMBICIIOBBIX

0JI0OKOB JOJKHO OBITH OT 5 710 9.

Ecnu BeImonHeHne Kakoro-anoo 3agaHusA MPEPBAHO, TO OHO 3alIOMHUTCS JIYUIIC 110 CPAaBHCHUIO C 3a/IaHUAMU, 6nar0nonytmo

BBIITIOJIHCHHBIMH.

Jlyume 1Ba pasa MpodYECTh U ABA pa3a BOCIPOU3BECTH, UM IPOYHUTATH IIATh pa3 0e3 BOCIPOU3BEACHUS.
Hy»Ho 3aKkpenaTh B aMsITh Y4eOHBII MaTepual Kak MOXKHO Jarie. ONTUMaIbHbINA MPOMEXKYTOK MEXKIY MPOUTEHUSIMU
kostebnercs ot 10 MunyT 10 16 wacos. [lepeunTtriBanue MeHee YeM depe3 10 MUHYT OKa3bIBacTCs OECIIONE3HBIM, a [0 HCTEUCHUH

16 yacoB 4acTh TEKCTa 3a0BIBACTCS.

3agaHHbIl yueOHbIM MaTepHal Tydllle IIOBTOPSTH Iepel CHOM U C yTpa. JJaBHO H3BECTHO, UTO JIyUIIHH CIIOCO0 3a0BITh TOIBKO
4TO BBIyYEHHOE — 3TO MOCTAPaThCA Cpasy ke 3alIOMHUTH YTO-HUOY b oxoxee. [ToaToMy HaJo uepeoBaTh MaTepHal.
ITpu 3ayunBaHIH HEOOXOANMO YUHUTHIBATE «IPABHIIO Kpash»: OOBITHO JIyUIle 3aTIOMUHAIOTCS Hadallo ¥ KOHeIl HH(opMaImy, a

cepearHa «BbIITAAACT.

Hacrosmas Mate yyeHus: He IOBTOpEHHE, a mpuMeHeHue. Yem Gosblie OyaeT HaliJeHO BO3SMOKHOCTEH BKIIIOYUTH
3allOMUHAEMBIIT MaTepHall B IPAKTHUYECKYIO JEATENBHOCTD, TEM TITyOoke U HaJexkHee OyieT 3aOMUHaHHE.
WHorna ynoOHO BCIoNb30BaTh MHEMOTEXHHKY — HCKYCCTBEHHBIC IIPHUEMBI 3alIoOMUHaHU. CBA3BIBaTh UG PEI ¢ 00pazaMu, ITOXOXKUX

Ha HUX JIFOJIEN U T.J.

OueHb Ba)KHBIM JJIs1 CTYACHTOB SABJISACTCS YMCHHC 3(1)(1)6KTI/IBHO KOHCIIEKTHPOBATH JICKIIHH. OCHOBHEBIC IPpUEMBbI

KOHCIICKTUPOBAHUS MOXHO YCJIIOBHO pa3AC/IMTh Ha TPU I'PYIIIbI:




1. CokpallleHue cJOB, CIOBOCOYETaHUH M TEPMUHOB. DTHU MPHUEMbI OCBaWBAIOTCS OUEHb JIETKO U BKIIOYAIOT B ceOs:
runepadOpeBuatypy (Koraa HayajapHas OykBa OOBOAWTCS JIMHKEH ), KBAHTOPU3ALHIO (IIEPEBOPOT HAYaJIbHON OYKBEI), CIIOCOOBI
3aMMCy OKOHYAHUH, HeporMpUKY U UKTOrpaduto. JJocTaTOYHO TOTHKO TEM WIIM MHBIM CIIOCOOOM 3aKOJMPOBAThH YaCcTO
MOBTOPSIIOIIKECS, 2 0COOEHHO [UTMHHBIE CJIOBA U CIeUAIbHbIE TePMUHBL. Hampumep, TepMUH «rocyAapcTBEHHAst MOJIOACKHAS
MOJIMTHKAY JIETKO 3aMeHUTh coueTanreM O0ykB [ MII. Tonbko 3aMeHBl HaI0 JieJiaTh BCE BPeMs OJHU U T€ K€, HHaue MOXKHO U
3a0BITh, YTO, HA YTO 3aMCHIIIN WX KaK COKPAaTUIIH.

2. IMepepaboTka ¢pasel. OTo caMblil 3¢ dekTuBHEI npreM. Ho 1 OCBOUTE €ro 0 CTENEeHH aBTOMATH3Ma JOBOJIBHO CIOXKHO.
CyTb COCTOUT B TOM, YTO, BBICIYIIAB (pa3y JEKTOpa 0 KOHIIA, MBICIIEHHO MPUBEAUTE ¢ K Hanbosee KOPOTKOMY H MOHSATHOMY IS
Bac BUJY, COXpaHss ee CMBICI. BoT 3ty ¢pasy u 3anummure.

3. Beienenne kakuM-JIm00 00pa3oM CYIIECTBEHHBIX (pa3 M dacTeil TeKcTa. DTO MOXKHO CAETaTh TEKCTOBBLICITHTEISMH,
BEJIMYMHON OTCTYIA, PACMIONI0KEHUEM B BHJIE CXEMBI, B BUJIE AITOPUTMA H T.II.

W3ydaTte Marepual, OTHOCSIIUICS K JaHHOU TeMe, CIeyeT 110 OMHOMY WJIM HECKOJIBKUM M3 PEKOMEHJOBAaHHBIX YUEOHHKOB
(cTIICOK peKOMEHTyeMOi INTepaTyphl IPUBE/ICH IT0CIe TPEOOBAHMUI K pe3yIbTaTaM H3y4eHHs Kypca). Eciii BOSHHKAIOT TPy IHOCTH
pu paboTe ¢ OCHOBHBIMY YUEeOHUKAMH, MOYKHO U3YYUTh COOTBETCTBYIOIIYIO TEMY I10 JOTIOJHUTENLHON TUTEpaType, HO 3aTeM
cienyer 00s3aTeNbHO BEPHYThCS K JAHHOW TeMe B yueOHuke. /111 moncka HeoOX0JUMBIX CBEJICHUH B YU€OHUKE MOXKHO
UCIIOJIb30BATh MPEIMETHBINA YKa3aTelb B KOHIE yU4eOHHKA.

CamocrosTenpHas paboTa CTYICHTOB BRIPAXKAETCs B MOJTOTOBKE K MPAKTHICCKUM 3aHATHSIM, PEIICHHN JJOMANTHUX 3aJaHHH.
[Ipu moAroToBKe MPAKTUIECKAM 3aHITHUSIM HEOOXOAUMO paboTaTh HE TOJIBKO C JIEKIIMOHHBIM MaTepHaioM, HO U HCIIOIb30BaTh
JUTEpaTypHbIE HCTOYHUKH.




